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#^ 2004/1/28 



[-8.9=] 

* X-^d ^l^g-^r "HI «m °HH^ ^llS^-i- *ll^7l %<L^, 

7}$; $W v)X)} o\$]o] ^*fl» X-# ^ll^- 

#7}); -#7l X-# ol-§-*M PMMA 3H1 X--*i ^ ^ 3<4i^H "HI »> 

<^H PMMA ^Ir-i- afl^Kr ^^1; -#7] PMMA ^# $H PDMS* ^-<H ^>^1^^ ^ tt 
PDMS *fl*H§Hr #7fl; #7] PDMS ^ € ^3)^ ^^Hr 

^Ml* ^*Hr #31; ^"71 #2H<*11 uv» sa>*h =^*Fb *§3N ^^^-sm ^ 

741; -*7l PDMS #*§^r t^^tflcH "HI °H1°1* ^S*Rr ^1;» 

olsq- ^ £ ^oil ^ pHI H]-^ «H^o]^. 7fl^ oi-g-§><^ m 

5. 1 
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^ Qx}: 2004/1/28 



lire ^ 



L I GA^t ol-g-^b <HeJl°l ^^{METHOD FOR 

MANUFACTURING OF POLYMER MICRO NEEDLE ARRAY WITH LIGA PROCESS} 

£ l^r W>W <H3M» E^ltt 

2. 3£r PMMA ^*^r *l]^Fb ^S., 



1 ; 7]^ 



2 ; ^<£#( Si0 2 , Si x N y ) 



3 ; ^fKCr/Au) 



5 ; ^"(Au) 



4 ; =8^8 #^^(AZ9260, SU-8) 
6 ; PMMA(Poly-Methyl-MetAcrylate) 



7 ; ^ii^-CX-id) 
9 ; PMMA 



li ; 



13 ; # 



15 ; o]^}*} 



8 ; ^}v^-(x-#) 



10 ; PDMS(Poly-Di-Methyl-Silicon) ^ 

12 ; 

14 ; *H\i 

16 ; ^ ^ 
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Qx}: 2004/1/28 



<14> l-^^r LIGA^# °]-g-i& *H «m ®® 33-2-5.. c|3r -M*Ml*r X-4i 

^l-fr^WM- 2ft* ol-g-^T^-. ^-x|o>, 7l#£r sj-^tb ^« ^r*^, 

^A>^6fl Jlf-^; 7}^|-7fl ^Cf. ofl» s.^, ^"^4 ^ €M ^t^H 

Al^Og. Olj^olj 2=oj^- ^.o f ti}^^r 3^-^^ 3*fl 
«r7.>» 3^*MI ^ 

<16> ti^>7l fl^j *t«I4 0 131 ^^13 ^3H5. 

<it> 1. 2000\§ lO^S 12-14 «g H^-^i is) "IEEE-EMBS Special Topic 

Conference" 0 *!*! Boris Stoeber, and Dorian Liepmann°H 3^] "Fluid injection 
through out-of-plane needle", pp. 224-228, 
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#^ Qz}: 2004/1/28 

<18> 2. ^#*| "MEMS"^1 2002\i 2^^ pp . 141-144°fl J.G.E. Gardeniers, J.W. Bernschot, 
M.J. de Boer, Y.Yeshurun, M. Hefetz, R.van't Oever, and A. van den Berg.«^l ^1«fl 7]JL& 
"Silicon micromachined hollow microneedles for transdermal liquid transfer", 

<19> 3. ^-#*| "Transducer"^ 2002 pp.467-470<^ Patrick Griss, and Goron Stemmed 

s}sfl 7]3L%\ "Novel, side opened out-of-plane microneedles for microfluidic transdermal 
interfacing"^ £3a~£3f. 

<20> o]<q- fe^§- ^Sfl n]Afli3V^^ *)l*r^£: ^^^(Silicon)^ -9r^ 

^>-§-tr ^«\) 2)n 

<2i> tiVSLSfl A>-g-s]^ PlAfl 5.$-3<H *13H ^» t>1 

^]>fl €4. £tb #3 ^ ^«fl ^*rS& W>^o] S^S)^ 5^3)^ tl*fl^ ^^Ml 

<22> 4^1, °l$r ^efl^ ^* ^"^>7l LIGA ^ ^r, X-*I 

^ °l-§-*H PMMA ^ PDMS Tfl^ul. °1 PDMS <>l-g-*H €3^3- 

<23> o]Sf ^ -S-^ o. ^*>7l ^ ^ 7l^r $H Wf^- 

^^11- X-^d *fl*h5Hr #31; #7] X-^d ">^=L» ol-g-^M PMMA X- 

# ^ ^ ^a>^^>c^ p]^] ti >^ o^o] PMMA ^l*r*Hr £31; ^-7) PMMA ^1- 

PDMS* ^ tiVrfl^^ -fro^ PDMS *\}^}^ #3]; <&7] PDMS ^ $H 
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#^ 2004/1/28 

Wfe m^zWr PDMS ^*§-g- *JMxfl<H Tfl^ *H1 w> 

< 2 4> l-^ «r^H$ ^H°fl #7l phi o^H ^^l x~?d 

100um°l*r3 ^MlS 7 r *|fe 7l^$H ^^-(Si02)# ^<£#w ^*Hr 

£31; #71 *|<3# a*/^-(Cr/Au) ^r** *}3fl5L «1H^ 7)%-$r 

m^-s}±= £31; t&#<^ <>l-8-*M ^H^l 

^ ^patterning) £31; #7] <>l-8-*M 5^tt ^ ^ 

-g^z^ #^#2H» x-# ^r*fl» ^-SKa #71 ^T^Hr £ 

<25> o]*!-, £^ ^3 M^l^lt ^1*}31 

<26> LIGA ^-^^ Lithographic Galvanoformung, Abformung^ i^ll ^ £€: 

£<^3. °W ^^(lithography), JE^-(electroforming) , A>#( mo lding)* ^Htr 1 }. 

^ LIGAfe X-^ ol-g-tb 3EL^- ^ A># ^-g- J§-sH *H*H*Bf *14 7> 

<27> LIGA ^§£r ^ 7}*]JIL ^.2-3. 

^ 7l^7l7> ^ A H-Bf-W. ^-g^r* 1/10, 000cm ol-gj-s. *r S£ 
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2004/1/28 

4. s^g-, *r#(^M, >fl^)^ ^ofl <t *fls.7> -xfl-f *># 

<>1 7}^«H *fl-f 3^ <#*H| ^sfl ^S^7>7> ^#€3-. 

<28> ^4 ^ LIGA ^*l*>7l ^«fl>Hfe **l X-*i ^ ^ ^17> f^H, X- 

<r X~5d 4^37} ^A-sl-tq-. ^, X-*i 4^3^ X-4i ^(lithography) ^<*fM #%*fl 
(photoresist )4 X-4i %Q Ar°H $1*1 *W X-^ ^^^^ ^-4*171^ 7}^)t^. 

<29> LIGA ^ofH XHfH SA>Sl^ ^£ £-g§H £ ^3j-Al^o> ^-31 #Tfl5. ^4*171*1 

<so> ^fl LIGA ^^1 x-*i D}A 3fe 7 ]^. ^ofl *fl^3 ^ 

*H n <$6\) ^-(Au) *M^1 X-^i ^*fl7> ^^£)o^ ^s). ^« 

e)l*l£r X-^o] 7^ ^ol Jf4*M , X-^i (absorber )7> *t&<& 

X-^o] ^4^*1 ^>zl, ^*(| 7} ^-^m X-^i^l *t ^4*M PMMA lc 
#a]7]7]1 €4. 

<3i> ^g, ic^-^ PMMA JE^ -*l^£r ^-tf^ o_S. ^--$1* ^^1 *fl7lSM /l 

<32> o]^Bj > ^)^o] ta^Jf <flo]] ^(Ni, NiP ^7l£^ ^ PMMA ##4- 

4. 

<33> £ 1^: -g- ^ofl 4= Tij^l W}^- <H3lo]o} (^)^£o]rf. J£ lofl 44 ^-o] , 

^ofl 4^ 44 4^ <H3H(15)^ ^-f-^: ^ ^ ^>S.^r #(13)4 t^^r ^ 
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^ <gx>: 2004/1/28 



71 ^'(14)*>«l^-ul 9X<LV\, °1 ^VS.* #(13)£r «>^^7flfe -^2^ 

<34> £ 2 xfl^l £ 4^ €■ *r€- LIGA^^-s <=>l-§-tb <H3H^ *«2 

Ai, 51 2^ 7m *H ^eflol ^-£i°\ X-^ *ll*r 

ffcc: *\]3L ^35=°H, 51 3£r X-^ <>l-g-*H PMMA X-# ^ ^ A >^ 

*H *M1 PMMA ^-t-i- *fl2 ^£^1^, ^ 4£r PMMA °l-g-*r°i 

<35> ^^j £ 2a» %2^, 7m(l)(100/an^l, <100>^, N Et^HM- ^^lH 

^l = (Borone nitride)* %4KH 2 S0 4 ), ^^r^(H 2 0 2 )^ V2 s^^l 120V 40^- M) 
^(cleaning)^M .^Ir^Sl -8-7ll-(metal/organic)^- 

<36> .51 2b» #2^, -Me)^- 7l^r(l)<y ^-f 1#<H 1000°C<M 6>-m ^-<& 

DKdeionized) water^ ^1 ^ 1.2^ #^(^el€- ^#(Si0 2 -Sil icon Oxide)) 

* ^tr^r. #3-^ <3tl ^ *r^l-^ ^ 7^-§-^ €^(Low stress 

nitride)^: LPCVD(Low Pressure Chemical Vapor Deposit ion)^-2-S. 4000A* ^-7>3-°-3. 
^ ^ ojr}-. ^^Hr *i-§-^ ^sj-^ ^4-, 71^(1)^ ^3. <^l%UBulk 

etching)^^ ^* ^^tr^r. 

<37> £ 2C » #2^, ^^(2) 51^ ^tb 71^^ ^^*>7l ^ «fi a.-f-/^ 

(Cr/Au)^^^(3).^r * r 3l5- <1^7l (Thermal evaporator)*- 4-g-*H ^"tr^. 7]^ 
(1)4 ^-a^ ^^71 7l ^*fl SS-eOA^HH ^ 2£ lA/sec^ 

3. # 200A-ar ^ 50~55AA>oHlAi 10-15^: l~1.5A/sec^ ^«1#5L 

2000 A 
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#3 2004/1/28 



<38> £ 2d» ^-a^, AZ 9260 #^1-21 ^(4) (photoresist)* 2Sm^S. 4£i(200rpm 

1000rpm°fl*| 5^#)*H llO'C^H 1202: ^-<& i£H «1H^ tr^h ^HM^ 
2:^ ^^^(Patterning)^r7l ^«fl ^^d(UV) 8mW/cnf *ll 7} 3, 4£- 

i^^r. AZ 400K ^-^HH 15^: ^-<£ ^^3. 1-(DI)S 4s ^(N 2 )3. £ 

<39> £ 2e » ^-S*}^ , #5H(4)» °l-§-*M 1.5mA^ ^£3. 2f 6*12: ^ 

<40> j£ 2f» ^«r^, ^Hl^^f Tjfl^h^ AV-g-^M 1"BH(4)S ^1^1 

<4i> tb^, *i-5-^ 7l^r(l)^l ^-f K0H-§-^<*IH ^2l€--§- ofl^^M 

<42> o]^- ^o] £ 2 ^ ^-§- LIGA ^<*fl °l-§-% *r Stl^r X-^d *>^H» ^tr^. 

<43> °]<>)x), S. 3a ifl^l £. 3d* %3:*>^, PMMA(PolyDiMethylSi loxane) 3H1 X-^d v}^3. 

(20)» ^t^, X-^ ^ lc#(7) ^ ^A> t ^-(8)-i- *H PMMA ^#(9)* *H*H&i=r. 

PMMS ^#(9)^r JMr ^sfl PDMS(PolyDiMethylSi loxane) ^§(10) 

^- 3tb ^§J15. PDMS^ #tfl ^^m. 
<44> o)6]X\ > £ 4a# *H «}t <>13H(15)* ^7] PMMA ^*(9)sf 7^(1) 

^ 3L^# ^sKsilanization)*]^ PDMS ^(10)# ^tl ^ ^31 ^ ^ 5^1 -S^" 

£\ ^^.5.^ ^?KTrichloro(3,3,3 Trifluoro propyl )si lane) ^10/z£* 

■%-7}d\) 8^)^°J: ^ ^€^1^14. PDMS ^(10))^ (monomer)^ ^3^1 

(curing agent)* 10: IS. $o]x\ 7 l3E* *i|7itr PDMS* "1^ PMMS ^«(9) $H ^ 
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*H*HM-. 1-^ 4^^^ aM^in. 100°C<*lH ^ 1*1# ^el* tr -^1 

^1 PDMS ^8(10)1- §2H *H «rw <>MH» ^1^>7] ^ -fr<3l& ^ 

(10)* £* *r 514. ol ufl PDMS ^#(10)^ t<H^l7l ufl-grofl ^ 4 

A] PDMS* <£^e|*Hr 1M1 tfl^ 

<45> 5. 4b« #2^, PMMA *§»(9)«*H PDMS ^§(10)* £-^4. 

<46> £ 4c» %S*>^, PDMS -g-*§(10H €^^(11) SU-8(70wt% EPON, 30wt% GBD* S^S. 
5L(200rpntfH 53i*h 1000rpm«1M 35^)^ 3^ ^ 500^^1^ -g-7l» 

4. 95t;<*IH Hej^^l^Cpre-baking)^. SU-8°] ■M# J M<>15.3. -g-7l« ^>S7l ^tr 
UVOJltra Violet)^a.S. 3000 ~4000mJ/cnf M]7)3- 365nme*HH 95 TC^^ S.^^ 

«fl°l^(post baking)^*. PGMEACpropyleneglycol monomethyl ether acetate) 0 !]*! 15^r ^ 
^-&}ZL ^%t\.. 200*C<=fl^ «>H. ^M^t}. i£<*j=, UV <$.5L^(embosing), M 
(injection molding)^ ^ A>-§-^ ^ (molding)?^ 

<47> £ 4d» ^"2:^, #3*1^ ^-f , UV» 2~A\i5}d\ -£*Hr 33)3 

3, "Huffe °]3H^ T 2 "^ ^§#(16)-& ^-iH ^(patterning)*!: 

^r. #sH(12 ; SU-8)^ 71^1^ ^A]7l7l fl*B ^5^4. °l^r ^1 *fl*Ha 

^€ #e|^(12) Tfl^ nlAfl o^olo^ -fro*^ PDMS ^§(10)* ^44. 

<48> ^ ^12:^* ^*fl JE. H D H1 ^3H(15) 
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4]* £WH *}-§-sM 3 ^ 5a^. 

<50> ^ <^e|]olfe Ol^flofl ^-Sfltb ^>-§-*>ul $M 
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1] 

#31; 

^71 XHd v}^3L% o)-%-f>}6} PMMA $H XH4 ^ ^ 3*>3***M *H1 ti >^ °1 

PUMA *H^*Hr #31; 

^-71 PMMA W PDMS* ^-<H ^ -frqi* PDMS **h*fe #31; 

#7i pdms ^ € t^p]f ^o.jl ^*H=- #31; 

^-7i ^-7i #iq*H uv» m*}^ i^fe t^s-St H^H^Wr #31; 

-8-71 PDMS *W*fl<H #BW 4^ »Vfe <H3M* €^Rr #31 ;» 

3* *H8-2.S *H1 <H2fl°l 42:^. 

WW 2] 

^•71 o^o] 4a 3 h i 

lOOumol^ ^MI* 7}*lfe- €sl^ 7m -ar^(Si02)* 
^ #31; 

al-/#(Cr/Au) ^-^-i: *H1^ 5L^ ^ «1H^ 7^ 

# *§^*Hr #31; 

^-^^1 , ^z^^ o]^H <He)H£l ^^zl- 

(patterning)*^ #31; 
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^°.sL «Hr w}^ <H3M afl^^ • 

3) 

*0 2 IN *7l 7)% tfl<*N BNC^M-^lS^l^.BN) 2£^ 
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[£. 4b] 
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